Informed consent to participation in research is an important protector of potential subjects' rights and autonomy. Ethical research involving critically ill people is challenging because their medical condition often makes obtaining informed consent impossible. This is especially true in the prehospital setting, where additional barriers to obtaining informed consent exist. A recently published Canadian policy (Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans) specifies circumstances under which an exception to the requirement for informed consent may be granted so that vulnerable individuals are not denied the potential benefits of participating in research. This article reviews the rationale for the Tri-Council Policy Statement and illustrates some problems with its application in the context of a Canadian prehospital study on continuous positive airway pressure. A new risk analysis model and a national research ethics board are discussed as possible ways to facilitate interpretation and application of the current exception of informed consent policy.
terventions may offer tremendous (potentially life-saving) benefits. This subset of individuals is uniquely vulnerable because the nature of their illness may render them incapable of providing informed consent. The prehospital environment is rich in opportunities for research involving time-sensitive resuscitative interventions but this environment also presents unique challenges for investigators wishing to ethically enrol critically ill subjects into such studies. Considerable scientific and public debate around this issue has resulted in policies, both in Canada and the US, that allow for an exception to the requirement for informed consent (henceforth referred to as "an exception") in specific emergency health situations. 1 This article reviews the issues surrounding informed consent in critically ill persons, with a particular focus on the prehospital setting. By describing one research team's experience with the ethics approval process for an ongoing Canadian prehospital study, some of the problems with the application of the current Canadian policy governing an exception will be illustrated. Potential strategies to facilitate the ethical analysis of prehospital critical care research protocols, especially issues surrounding informed consent, are discussed.
Barriers to informed consent in the critically ill
Informed consent is only valid when given freely by an individual who can communicate and who has decisionmaking capacity (i.e., the ability to understand the risks, benefits and consequences of a particular course of action in the context of a stable set of values). People who are critically ill are vulnerable because their medical condition diminishes decision-making capacity and ability to communicate. It is therefore harder for them to formulate and express autonomous wishes. Though some such people may remain conscious, it is highly unlikely that they could provide a valid informed consent to participation in research. [2] [3] [4] [5] [6] Moreover, health care providers cannot reliably identify those critically ill individuals who retain the capacity to give informed consent without using lengthy, formal capacity-assessment tools. 3, 6 Additionally, when confronted with a request to participate in a research study, individuals in extremis (or their surrogates) may agree to enrol under the belief it will expedite their care. 7, 8 The issues above have profound consequences for those wishing to enrol critically ill individuals into research studies. The life-threatening nature of these individuals' conditions demands urgent resuscitation, precluding the use of lengthy capacity-assessment tools by caregivers, whether physician, nurse or paramedic. The assumption has therefore been made that no critically ill individual at the time of initial resuscitation has the ability to provide valid informed consent. Other means have been sought to protect such individuals' autonomy and to facilitate their participation in research.
The current standard of practice is to call upon surrogate decision-makers to give medical care providers their best estimate of the treatment wishes of individuals incapacitated by severe illness. However, this is an imperfect approach; when patients being treated in the intensive care unit and their family members were surveyed separately regarding participation in 2 fictional studies, surrogates misrepresented the wishes of their family members up to 20% of the time. 9 Such a discrepancy may be significant, particularly if the research holds little potential for direct benefit to the sick individual.
Barriers to informed consent in the prehospital setting
In addition to incapacitated patients and potentially unreliable surrogate decision-makers, the prehospital setting creates other unique challenges for those wishing to enrol critically ill individuals into research trials. Perhaps the most important issue is that of time. Paramedics are mandated, often by written protocols, to stabilize and transport patients as expeditiously as possible. Timely transport is a universally accepted standard in most circumstances. Attempting to conduct full informed consent discussions onscene may lead to unacceptably long delays in patient transport, and may also adversely affect the quality of any consent obtained. 10 Searching for a surrogate decision-maker could also unacceptably prolong prehospital scene times. In fact, many critically ill patients are alone at the time of paramedic arrival. In one study surrogate decision-makers were present at only 57% of out-of-hospital cardiac arrests, and approximately 40% of surrogates who were present had difficulty understanding an informed consent discussion.
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A final issue is that of the therapeutic window: the time period during which administration of an intervention is likely to produce a clinically beneficial effect. In general, the therapeutic window for resuscitative interventions in the prehospital setting is very short. For example, electrical cardioversion of ventricular fibrillation should ideally occur within 4 minutes of cardiac arrest to minimize irreversible brain damage. 12 Patients suffering acute myocardial infarction derive more benefit from fibrinolytic therapy the earlier it is administered, ideally within 30 minutes from the onset of symptoms. 13 Delaying critical therapeutic interventions to conduct an informed consent discussion in such situations could cause significant harm.
The need for prehospital research in the acutely critically ill
Paramedics are often the first medical contact with acutely ill individuals and are uniquely placed to provide critical time-sensitive interventions. However, most of the prehospital interventions currently provided have been transferred directly from the hospital setting, without rigorous evaluation of their prehospital effectiveness. 14, 15 This approach has been shown to be problematic. For example, numerous studies have shown that prehospital administration of a fibrinolytic for acute ST-segment elevation myocardial infarction is both feasible and efficacious, but other studies demonstrate that when costs and numbers of eligible patients are included in the analysis, such therapy becomes ineffective. [16] [17] [18] Similarly, although endotracheal intubation is the modality of choice for definitive airway management of pediatric patients in many prehospital systems, Gausche and coworkers 19 found no benefit in terms of survival or neurological outcome of prehospital endotracheal intubation over bag-valve-mask ventilation in an urban setting. In fact, the goal of the Ontario Prehospital Advanced Life Support study is to define which, if any, prehospital life support interventions improve patient outcomes. 20 Others have argued the issue from a more theoretical standpoint. Alpert 21 states "[the patient's] inability to give informed consent and the common absence of an appropriate individual to provide surrogate consent should not be a limiting factor in the development of better interventions." She goes on to argue that it is unethical to exclude the critically ill from the potential individual and societal benefits of participating in research.
Thus, there is both a practical and ethical imperative to carry out prehospital research in critically ill patients. Because potential subjects cannot be afforded the protection of informed consent, regulatory and advisory bodies have sought ways to protect these individuals' basic rights and respect their autonomy, while still allowing this important research.
Exception to informed consent
The long and, at times, colourful history of policies concerning an exception to the requirement for informed consent for research in emergency health situations has been well documented. 1, 22 A consensus has emerged that in some emergency situations subjects can be enrolled in research trials without their informed consent, provided the trial meets certain stringent requirements. This was first formalized in a 1996 23 combined US Food and Drug Administration (FDA) and Department of Health and Human Services "final rule" (henceforth referred to here as the "Final Rule"). In 1998 the Medical Research Council (now the Canadian Institutes of Health Research), the Natural Sciences and Engineering Research Council of Canada, and the Social Sciences and Humanities Research Council of Canada jointly issued the "Tri-Council Policy Statement: ethical conduct for research involving humans" (TCPS). 24 Article 2.8 in Section 2(F) 25 of the TCPS deals specifically with an exception to informed consent in emergency health situations (see Table 1 ). These councils require that all research funded by them be carried out in accordance with this policy, and thus, research ethics boards (REBs) use the TCPS routinely in their assessment of new protocols. The minimum requirements that must be met for a protocol to qualify for an exception set forth in the 2 policies are similar, although the US "Final Rule" has several additional stipulations: consultation with the community in which the 25 The REB may allow research that involves health emergencies to be carried out without the free and informed consent of the subject or of his or her authorized third party if ALL of the following apply: a) A serious threat to the prospective subject requires immediate intervention; and b) Either no standard efficacious care exists or the research offers a real possibility of direct benefit to the subject in comparison with standard care; and c) Either the risk of harm is not greater than that involved in standard efficacious care, or it is clearly justified by the direct benefits to the subject; and d) The prospective subject is unconscious or lacks capacity to understand risks, methods and purposes of the research; and e) Third-party authorization cannot be secured in sufficient time, despite diligent and documented efforts to do so; and f) No relevant prior directive by the subject is known to exist.
When a previously incapacitated subject regains capacity, or when an authorized third party is found, free and informed consent shall be sought promptly for continuation in the project and for subsequent examinations or tests related to the study. research is to occur; public disclosure of the design, risks and benefits of the trial; an independent data safety and monitoring board; and publication of the results after completion of the trial. 23 The interpretation and application of the community consultation and public disclosure requirements of the Final Rule has proven to be extremely problematic. 26, 27 The TCPS exception model fits the prehospital acute care setting well, circumventing many of the barriers listed above. A checklist of study inclusion and exclusion criteria (ostensibly meeting the criteria set forth in the TCPS) could replace a lengthy informed consent discussion, requiring little extra documentation by paramedics. Informed consent discussions around continued participation in a trial could subsequently occur in hospital after treatment has been provided, thereby reducing the potential for coercion.
Experience using an exception has been limited, especially in the prehospital setting. Only 2 prehospital studies have been published to date utilizing the Final Rule in the US. 28, 29 Two recent Canadian prehospital cardiac arrest studies 30, 31 received REB approval for waived consent (i.e., patients are enrolled without informed consent and are not approached afterward for informed consent to continue participation in the trial); however, both were prior to publication of the TCPS in 1998. In the ALIVE study 30 the requirement for consent at the time of enrolment was waived, although some patients were approached for consent once in hospital (Robert Gelaznikas, coauthor of the study: personal communication, Aug 2002). Similarly, Abu-Laban and colleagues were allowed to forego the normal consent procedures in the TPA in PEA Study after they argued "that during a life-threatening event, a reasonable person would consent to potentially life-saving experimental intervention if it were possible to do so." 31 The Halifax Prehospital Continuous Positive Airway Pressure (CPAP) Study is currently underway with the goal of determining whether the prehospital application of continuous positive airway pressure to patients with acute respiratory failure decreases the need for subsequent endotracheal intubation. At the time of protocol submission, the investigators argued that although patients entering the study would be conscious, many would lack capacity to provide consent, and identification of those with capacity in the field would be impractical. They thus proposed a protocol for study entry utilizing an exception as detailed in the TCPS. After approximately 18 months of negotiation, the investigators and the local REB finally agreed upon an enrolment protocol utilizing an exception (Fig. 1) . In addition to the requirements of the TCPS, the REB required that a short "verbal assent" statement be read to all patients prior to their enrolment to give them (or their surrogate if present) the opportunity to refuse participation. An independent data and safety monitoring board is also overseeing the study.
Discussion
The process of obtaining REB approval of an enrolment protocol utilizing an exception for the Halifax Prehospital CPAP Study raised 2 important issues: the REB requirement for additional patient protections beyond those stipulated by the TCPS, and the unusually lengthy approval process. Because experience in the application of the TCPS to prehospital critical care research is limited, it is difficult to know whether these issues are a local or national phenomenon. Either could pose significant barriers to further prehospital research in Canada, however, and each is addressed below.
By stipulating minimum conditions under which an exception is acceptable, the TCPS and Final Rule provide models for the analysis of the risks and benefits of proposed protocols. However, there is evidence these policies do not reflect societal consensus. A recent study found that only 73% of a sample of US emergency department patients would enrol in a research trial under an exception. 32 This dropped to 50% if the risks involved in the trial were high. 32 Such lay person discomfort with an exception model may be reflected in the local Halifax REB's ruling that, when available, surrogates have final say regarding enrolment, even if this contravenes patients' stated preferences.
McRae and Weijer 33 recently argued that an overly literal interpretation of the exception policies may expose vulnerable research subjects to unjustified risk, thus harming the very people the policies were meant to protect. To address this problem, they propose a "risk component analysis," in which the risks posed by participation in a research trial are divided into 2 categories: those associated with the investigational therapeutic intervention and those posed by other nontherapeutic study procedures (e.g., extra blood samples, medical record review). A different ethical test is applied to each category to determine whether an exception can be justified. For investigational therapeutic interventions, they argue that the associated risks are ethically justified if clinical equipoise exists as to optimal treatment for the condition under study (i.e., if there is no consensus in the literature or among experts as to which treatment, standard or investigational, is superior). The risks posed by other nontherapeutic study procedures must be "no more than the risks of daily life" to be ethically justifiable. They argue that studies that meet such criteria, in addition to ful-filling the other TCPS or Final Rule requirements, could ethically apply an exception. Whether such an approach would increase public and REB comfort with the use of an exception remains to be seen.
McRae and Weijer's risk component analysis approach does not directly address the issue of enrolling conscious but incapacitated subjects into studies under an exception. Fost 34 suggests "no reasons are needed to justify saying 'no' to being a research subject." No literature could be found to help guide the Halifax REB in addressing this issue. The board's solution was to require that a verbal assent statement be read to potential subjects and their surrogates (if present) at the time of enrolment. Otherwise, eligible patients who refuse participation cannot be enrolled in the trial. The REB further stipulated that surrogate decision-makers be allowed to veto subjects' enrolment, even if the subjects themselves do not refuse participation. It would appear that in making its decision, the REB felt family members could more accurately determine subjects' autonomous wishes than could the investigators or the critically ill subjects themselves. Clearly, national, societal and scientific consensus on the interpretation and implementation of the TCPS in such situations would aid both investigators and REBs in the design and approval of future studies.
Despite the fact that an acceptable enrolment protocol was eventually negotiated, the time and resources required to obtain an exception for the Halifax CPAP Study were far in excess of the average 5 to 14 hours usually required to obtain REB approval. 35 ing viewpoints regarding the role of the REB: "that increased oversight of clinical research is essential" and "that greater protection of research subjects will interfere with medical progress." Christian and coworkers 37 argue that "the burdens associated with securing approval from the local IRB for [multicentre cancer treatment] studies limits [physician-investigators'] interest in participation." Centralized REBs have been proposed as one mechanism to facilitate more rapid, independent review of pharmaceutical company sponsored research and complex multicentre trials. [37] [38] [39] Early success with this approach has recently been reported in the context of multicentre studies of cancer treatment. 37 In this model, the responsibilities and authority of the central and local REBs are formally divided: a central panel of experts with extensive REB experience reviews each protocol and then submits it to the local REB, which may conduct a full review or a more efficient "facilitated review." 37 Such an approach might be useful in reviewing ethically complex protocols involving an exception over a reasonable time frame.
Conclusions
Prehospital research involving critically ill individuals is facilitated by an exception to the usual requirement for informed consent as outlined in the TCPS. As the REB approval process for the Halifax Prehospital CPAP Study demonstrates, however, the practical application of the TCPS can be problematic. A national REB, and an improved risk analysis process, may help local REBs when reviewing such protocols. As Slater states, 40 however, "regardless of the type of review board (central, local, or contract), it does not have a direct responsibility to the patient. That belongs to the local primary investigator."
